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Table 1. Demographic characteristics and psychiatric history in the tsunami cohort as compared to the 
Swedish population 




  No. % No. % 
Age, years     
16–29 1 505 365 20·7 3 638 28·6 
30‒49 2 457 821 33.7 5 651 44·4 
>49 3 322 106 45.6 3 445 27·1 
Female 3 704 955 50·9 6 152 48·3 
Born in Sweden 6 272 329 86·1 11 383 89·4 
Post-secondary educationa,b 1 869 820 29·3 4 887 38·9 
Married or cohabitinga 3 084 784 42·3 5 041 39·6 
     
Yearly income in population top 20%a 1 445 547 19·8 4 273 33·6 
Unskilled or blue-collar occupationa,c 1 519 287 29·4 2 011 19·7 
Pre-event psychiatric disordersa 637 632 8·8 697 5·5 
Psychiatric disorders among fathersd 350 350 4·8 750 5·9 
Psychiatric disorders among mothersd 398 733 5·5 832 6·5 
The table includes individuals included in the Longitudinal Integration Database for Health Insurance and 
Labour Market Studies in 2004.23 P<0·001 for all comparisons between groups according to two-tailed χ2-tests.   
a Data only for adults. 
b Highest level of education is missing for 14% and 1·4% of the general population and the tsunami cohort, 
respectively. 
c Occupation was unknown for 29% and 20% of the general population and the tsunami cohort, respectively.  
d Data only for children. 
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Table 2. Relative risks of psychiatric disorders and attempted suicide in adults during 5 years after the tsunami 
Outcome 
Total Men Women 
















Any psychiatric disorder 547 (6·2) 47734 (5·5) 1·14 (1·04-1·24) 1·21 (1·11-1·32) 246 (5·4) 21519 (4·8) 1·17 (1·02-1·33) 301 (7·1) 26215 (6·3) 1·25 (1·11-1·40) 
Suicide attempt, definite 38 (0·43) 2752 (0·32) 1·36 (0·99-1·87) 1·54 (1·11-2·13) 16 (0·35) 1205 (0·27) 1·41 (0·85-2·34) 22 (0·52) 1547 (0·37) 1·65 (1·08-2·53) 
Suicide attempt, uncertain 43 (0·49) 3438 (0·40) 1·24 (0·92-1·68) 1·27 (0·94-1·71) 27 (0·59) 2035 (0·45) 1·32 (0·91-1·92) 16 (0·38) 1403 (0·34) 1·19 (0·73-1·94) 
Unipolar depression 176 (2·0) 18130 (2·1) 0·96 (0·83-1·11) 1·03 (0·88-1·19) 56 (1·2) 7208 (1·6) 0·79 (0·61-1·04) 120 (2·8) 10922 (2·6) 1·19 (0·99-1·43) 
Alcohol abuse/dependence 102 (1·2) 8467 (0·98) 1·17 (0·97-1·43) 1·27 (1·04-1·54) 72 (1·6) 5775 (1·3) 1·30 (1·03-1·64) 30 (0·71) 2692 (0·65) 1·20 (0·84-1·72) 
Substance abuse/dependence 42 (0·48) 4073 (0·47) 1·01 (0·75-1·37) 1·11 (0·82-1·50) 29 (0·64) 2392 (0·53) 1·27 (0·88-1·83) 13 (0·31) 1681 (0·40) 0·87 (0·50-1·50) 
Anxiety disorders 148 (1·7) 16434 (1·9) 0·89 (0·76-1·04) 0·95 (0·81-1·12) 62 (1·4) 6386 (1·4) 1·00 (0·78-1·29) 86 (2·0) 10048 (2·4) 0·92 (0·75-1·14) 
Stress-related disorders 187 (2·1) 8831 (1·0) 2·10 (1·82-2·43) 2·27 (1·96-2·62) 71 (1·6) 3211 (0·72) 2·30 (1·81-2·90) 116 (2·8) 5620 (1·4) 2·25 (1·87-2·71) 
Acute stress reaction 75 (0·86) 3636 (0·42) 2·03 (1·62-2·54) 2·16 (1·72-2·71) 29 (0·64) 1492 (0·33) 1·96 (1·36-2·83) 46 (1·09) 2144 (0·52) 2·30 (1·72-3·08) 
Post-traumatic stress disorder 46 (0·52) 692 (0·08) 6·61 (4·95-8·83) 7·51 (5·47-10·3) 16 (0·35) 168 (0·04) 11·5 (6·77-19·5) 30 (0·71) 524 (0·13) 6·30 (4·25-9·34) 
Reaction to severe stress NOS 46 (0·52) 2000 (0·23) 2·26 (1·69-3·01) 2·44 (1·82-3·27) 19 (0·42) 718 (0·16) 2·78 (1·78-4·34) 27 (0·64) 1282 (0·31) 2·26 (1·53-3·32 
Individuals were matched for sex, year of birth, income, and marital, educational, and occupational status. Abbreviations: CI, confidence interval; HR, hazard ratio; NOS, not 
otherwise specified.  
a Adjusted for any psychiatric disorder before the tsunami.
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Table 3. Relative risks of psychiatric disorders and attempted suicide in children and adolescents 
Outcome 






Any psychiatric disorder 248 (6·63) 22081 (6·88) 0·94 (0·83-1·06) 0·98 (0·86-1·11) 
Suicide attempt, definite 18 (0·48) 1997 (0·62) 0·73 (0·46-1·15) 0·74 (0·47-1·17) 
Suicide attempt, uncertain 32 (0·86) 1933 (0·60) 1·42 (1·01-2·01) 1·43 (1·01-2·02) 
Unipolar depression 42 (1·12) 4825 (1·50) 0·71 (0·53-0·96) 0·73 (0·54-0·98) 
Eating disorders 21 (0·56) 2082 (0·65) 0·87 (0·56-1·34) 0·90 (0·58-1·39) 
Alcohol abuse/dependence 54 (1·44) 3633 (1·13) 1·24 (0·94-1·62) 1·25 (0·96-1·64) 
Substance abuse/dependence 21 (0·56) 1346 (0·42) 1·27 (0·82-1·96) 1·35 (0·87-2·10) 
Anxiety disorders 47 (1·26) 5637 (1·76) 0·70 (0·53-0·94) 0·74 (0·55-0·98) 
Stress-related disorders 39 (1·04) 1827 (0·57) 1·75 (1·28-2·39) 1·79 (1·30-2·46) 
Acute stress reaction 20 (0·53) 768 (0·24) 2·13 (1·38-3·27) 2·14 (1·38-3·32) 
Post-traumatic stress disorder 9 (0·24) 270 (0·08) 2·62 (1·36-5·01) 2·83 (1·44-5·54) 
Not including psychotic disorders, bipolar mood disorders, personality disorders, and the remaining stress-
related disorders (all n < 10 among exposed). 
Abbreviations: CI, confidence interval; HR, hazard ratio.  
a Adjusted for any own or parental psychiatric disorders before the tsunami 
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Table 4. Relative risks of stress-related disorders and other psychiatric disorders at different times after the 
disaster  
Age & Diagnosis 
category 
Time from  
event, Mo. 
Incidence, No. (%) Hazard ratio (95% CI) 
Exposed Unexposed Crude Adjusted 
Adults      
Stress-related  
disordersa 
0–3 56 (0·64) 637 (0·07) 8·58 (6·52-11·3) 10·9 (8·05-14·7) 
4–11 18 (0·21) 1179 (0·14) 1·49 (0·93-2·37) 1·63 (1·02-2·62) 
12–23 33 (0·38) 1763 (0·21) 1·86 (1·32-2·62) 2·00 (1·41-2·83) 
24–60 80 (0·93) 5252 (0·61) 1·52 (1·22-1·90) 1·62 (1·30-2·02) 
Other psychiatric 
disorders 
0–3 45 (0·51) 4771 (0·55) 0·93 (0·70-1·25) 1·08 (0·80-1·47) 
4–11 68 (0·78) 7348 (0·86) 0·91 (0·71-1·15) 0·98 (0·77-1·25) 
12–23 99 (1·15) 9450 (1·11) 1·03 (0·84-1·25) 1·09 (0·89-1·33) 
24–60 232 (2·74) 22500 (2·69) 1·01 (0·89-1·16) 1·05 (0·93-1·20) 
Children      
Stress-related  
disordersa 
0–3 17 (0·45) 53 (0·02) 27·2 (15·4-47·8) 29·7 (16·4-53·8) 
4–11 2 (0·05) 131 (0·04) 1·25 (0·31-5·06) 1·19 (0·27-5·27) 
12–23 2 (0·05) 275 (0·09) 0·63 (0·16-2·54) 0·63 (0·16-2·54) 
24–60 18 (0·49) 1368 (0·43) 1·07 (0·67-1·71) 1·08 (0·67-1·73) 
Other psychiatric 
disorders 
0–3 17 (0·45) 1660 (0·52) 0·87 (0·54-1·41) 0·83 (0·49-1·41) 
4–11 30 (0·81) 3130 (0·98) 0·79 (0·55-1·14) 0·88 (0·61-1·28) 
12–23 33 (0·89) 3665 (1·16) 0·75 (0·53-1·06) 0·78 (0·56-1·11) 
24–60 145 (3·97) 13021 (4·18) 0·92 (0·78-1·08) 0·94 (0·79-1·10) 
a Includes acute stress reaction, posttraumatic stress disorder, adjustment disorder, other reaction to severe stress, 
and reaction to severe stress not otherwise specified.   
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Research	in	context	
Systematic	review	
The	literature	to	date	clearly	demonstrates	that	a	substantial	minority	of	disaster	
survivors	experience	transient	posttraumatic	stress.3	Yet,	studies	of	mental	health	in	
disaster	survivors	face	methodological	challenges.	Several	comprehensive	literature	
reviews	report	that	most	studies	are	small,	cross‐sectional,	short‐term,	lack	or	are	
limited	to	retrospective	self‐report	data	on	preexisting	psychopathology,	and	lack	
matched	unexposed	comparison	groups.3,7,8	Uncertainties	remain	about	the	capacity	of	
the	disastrous	event	itself,	independent	of	previous	psychiatric	morbidities	and	
secondary	traumata,	to	produce	severe	psychopathology,	including	suicide	attempts.11	
We	searched	existing	reviews,	as	well	as	PubMed	for	reports	published	from	Jan	1,	2005	
until	Jan	1,	2015,	and	found	no	similar	report	on	psychiatric	outcomes	in	disaster	
samples	with	a	matched	comparison	group.	
	
Interpretation	
This	study	brings	solid	evidence	that	a	transient	disaster	can	in	the	absence	of	severe	
secondary	stressors	(loss	of	property,	etc.)	lead	to	long‐standing	elevated	risks	of	stress‐
related	psychiatric	diagnoses	and	suicide	attempts	in	adults,	and	short‐term	effects	
among	children,	when	accounting	for	pre‐existing	psychopathology.	These	findings	
emphasize	the	importance	of	early	surveillance	of	children	and	prolonged	observation	
periods	in	future	research	and	monitoring	of	adult	survivors	of	natural	disasters.	
